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ransition @ for solid solutions is 
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an expression is obtained relating electrostriction with the 
composition of solid solutions. There are 2 figures. 
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TITLE: The character of the chemical -bonds in ferroelectric 
crystals of the ABOz perovskite type - EEO E BES ia 


PERIODICAL: Kristallografiya, v.7,-no.4, 1962, 604-608 | 


TEXT: The magnitudes of the effective charges on the’ idns: in 
ferroelectric perovskite type crystals are estimated and: from these 
the covalent radii ‘of the ions are calculated: and 'the''dependence on 
composition of the ‘temperature of the phase transitions ‘i's '' 
qualitatively discussed, The distribution of lines of: force 
between the ions is calculated according to Pauling's':rules, As 
the 0 ions screen the two types of cations:from:each other, the 
A-B interactions are neglected but 0-0 interactions are included. 
The effective charges are thus calculated and by’ R. Sanderson's 
_formula-(J. Chem. Phys. v.24, 1956, 166) the ionic radii are 
: calculated by Zr73 = 4.19 PE where P is the electron density of 
the isoelectronic gas (interpolated between the actual rare gases if 
necessary) and E is the electronegativity of the ion, The data 
(tabulated) confirm the hypothesis of a considerable covalent 
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character in the bonding. With increasing covalent character 
the transition temperature from the ferroelectric state to the , 
paraelectric would be expected to increase. There are 2 tables. Vv 
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Dejonisation of gas in the after-discharge period. V. 

: 1. Granuvsht. es era U. ee ba tnttals 
math. mal., Sr. phys. No. 4, 419-d6ia English, 
1.Ub-0).~--Teo cases are considered of the phys. processes 
taking place during the disintegration of the plasma: (1) 
dcionization iu the absence of voltage on the clevtrudes, 
the trend of the process being detd. by the concn. aod hy 
the velocities of the residual ions aud electrons formed 
during the stationary discharge stage, and (2) dcionization 
in the presence of voltage un the electrodes (a gencral case dimenwons of the deiamzing space it way fearnd that the 
of nonstationary discharge). The change of the distribu-  jnitial concen. of ims with a given current inetcaes with 
tion of electron velovitics with time is discussed. The the rise in pressure. The effzct of the fall of Use electron, j 
electron temp. falls off exponentially, the velocity of the (emp. was observed in all tubes and at all presures. At 
decrease of the temp. T, being the greater the higher the . high pressures it was more strougly marked. With a pos. 
sutnmary effective acction of the gas mol. and the smaller p, d. on the probe of more than 12 v. accondary nua. in 
Uir mol. wt, The diffusion cocf. De decreases ac- the deionization stage appear in the owillogtains of probe 
cording to the same law asthe T,. At very low pressures current. They are explained) by cullision ionization 
the diffusion process cannot be regarded as diffusion. At arising from the growth uf the sheath thickness to dimen- 
sutticiently high pressure recombination comes into play. sions exceeding the clectrun-fiee path. Phirty-one 
The fonization process was investigated by taking cathode references. WR Hone 
ray vacillographs of the probe current. The values of the 
obtained ion current 1, and of the corrected ion current 
#’ (corrected to allow for the variable magnitude of the 
radius of the pos. sheath around the probe) in times U, 
0.15, U.33, 0.50, U.U0 in millisee. are given, tep., in 
milliamp. 0.09, 0.45; 0.186, 0.090; 0.081, O13), 0.046, 
V.0128; 0.025, 0.005, ta the exptl. investigation of Hyg 
vapor deionization at various preseures und fu varicats 
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Diffusios of ions in a discharge and the initial rate of gas 
deionization. 1..V,L.Granovskil. Compt. rend. acad. 
sa. UL RLS. S. 23, SETI English); cf. C. A. 
33, 07039, The diffusion theory is used te cale. the ambi- 
polar diffusion cocfl Dy and », the ret of the equation 
nw'ne © fan), whete notte ts the ratio of the ton concn 
af the wall to that at Uhe avis atid J, ts Hessel’s Rinetion of 
dere onder. Dy is cated. for 2 lmating canes fe 0) diet 
Aoniation and (2) cumulative jomation. The theoretical 
and cxptt. values of « obtained (rom probe measurements 
in a Me vapor discharge tube ute fond ta agree, Ut 
Thad. SSO. The deionization (lim const ean be 
called. fron the relation e © AY Phat tte the asstngtion 
D. at the start of detonisation has the steady sfieharge 
valuc, the initial value (re) can be caled.  Mhese catens. 
are compared with those detd. by probe measusenwsits 
with a cathode oscillograph. The results are (1b fee 
PR bess than 0.220. Hg the calcd. values are in agrevinent 
with expt., (2) with tubes of fargo diam. the best agree- 
ment occurs when D, is cated. on the basis of accumulative 
ionization, (3) for smaller tubes the value ofr, is inter- 
mediate between thos calcd. from the 2 assumptions on 
D, and (4) in case of pR more than 0.25 cm. He, the initial 
tlisintegration rate is greater than the cated. value with 

cither of the assumptions. Fart AL Galbeansens 
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937-349 1016 
ae hr ot tae ne ee 
~~ Be on . * 2 add, Oh 
U.R.S.S., Tego Votn wt NOT, pp. sso tha dn 
English} Varying discharge phenwmena may be 
classifed into (a) thee assuciated with the cle- 
trical inertia of the duacharge, (b) those assucitted 
with the thermal inertia of the gas and the ele. 
trode system. The paper iteals with (a), with the 
following Hinitations :~-t, The plana te the eusin 
part of the dachaige. 2. Disphacinent current 
small compared with = conduction current. 
_ Prewure not tou low, 4. Blauna suast neutsal 
(cf. Sehotthy’s theury 0! amnbipalar clsflusion). 
§. Maxwellian electron velowity — distrihotien. 
©. Enengy uf the clectron ganilenivedt front the cle tre 
fed and bust by collisioa with gus mules ules. 7. The 
gosmal atonis are directly wwonized, 8. Tube eon: 
pected to a suurce of emf, through a resntance, 
Formulae are given for the balance wf ion, the 
equation of iuniation, the balance of energy it the 
electrm yas, the equation of nmubihty and the 
cutrent, See tazg ol May (Graney shy) tt 
sequel to this papes. , tt 
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Small Perturbations of the Eieciric iS 
Vode CR ONS (CLR. Agad. Ser URNS, 
OR Jury" PAGS. Vol ak. Ne ppm ag tn 
English.) Equations were developed in a previous 
paper (CR Acad. Sa. URSIN Vol st Noo 
Granwveky) describing the dynamic states ol the 
plasina ander diffusim combtions In the paper 
concInsions are deduced from them for contiitions 
of small perturbations ta) The relations between 
the varntle components of the diwharge para: 
meters do net depend on the external cinult 
() The passage of a tranuent ts operatic tar ute 
Pressures greater than a critical velur, and dampet 
oxctllatory for lower pressures. (¢} Fered avila 
tions (modulated discharge) ate considered, and 
varus senitjuantitative canclusins reached on 
the relationship between the modulating ¢ otf anit 
the current, particle concentration, ete. 
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jee ay . Paes, 
USSRa nt Val. 8, Ro. ea An ta. 
veetigathe of the detunisation of gas in a dimbarge 


tube atter the electric held ia removed. HKapressigona 
ate derived theuretically for the rates of dew of 
the temperature amd concentration of the elevtr 
which are tuitlally expunential. The uetvase| uf 
the velucities uf june is much more raphi t 


dD. 
cfect uf fresh ionisation dusing the process} is 


practicall gible. 

The sing disdategration of Big vapour fin 
cylisatrical tubse uf 63 aad 105 my diameter fat 
varkms premures from 2.3 to 65 » Hg wae lnveds- 
gated ex tally. A so-c/s recerreat technique 
with oxilkynsphic display was wend, and the pal. 
accuse a low treletane in the probe circuit 

tu the cro. through a dic. amplifier. 
lunisation decreased in the ited manny, 
amd the time constant ¢, of the initial proc 
was com ted and found to be ia good ug 
ment with the value derived from 1),,, in atalt 
aly processes, 97 references are given. 
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eat Hitterent types oP ow illation wey vstabdechedd 
Syeda devectiony of the seltage tron tty 
at anal value in the case ofa freely moving cathesle 
nat (regan oscdbations at bigher freqpinne tes 
the case af an atichered catharle spot, (7) tegulat 
yectilateatts 10 the baw c.f. range (ref sates), and 
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Are 
Journal of Physics “1088. mG. no, 4, 1946, P. 
351-359. (In E English.) 
. scillations of current and voltage in 
rcury are a discharge arising ina 
circuit, citance and ale weg 
have been | igated. Four diferes 
oscillations are obse' rved, depending & i Tischa ree 
conditions and ad especiaily upon ether the cat 
ode spot is free oF arichored. T These oscillations may 
a random om regular. ‘of acoustic or of supersonic 
wency. 7 dependence of the frequency 80) 
pan values 
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Undamped Eicctric Neb... 
Gtanasake WOP. AL Suctin. (ZA. tehh. Fis.. toaz 
Wot TH Seo pp gat tus. fn Rowan) An 
experincatal juvestigatiun was made of the appear 
aver uf ameibetions ina low-pressure discharge 
tube wath an abrupt constriction, obtained by the 
tee of ac small aperture in a diaphragm made of a 
divlectis maternal Detuls of capeniments and of 
the. tube used are given in part 6 (ibid, ta4o, 
Vol a6, je tosy. Esperiments have shown that 
soath sate capertcafic circuit, Bot only uscillations of 
the seuand type (with periodic interruptions of the 
current, sce last oscugsam as Fig. 0) but alo 
imcitkitions af the trot Urpe {sco fiest eeillogram 
in Big. a) ean be ubtaroed. The amplitude, fre- 
eqieney and fer of the oscillavians of the second 
type depend on the eneuit wseat and on the condi- 
thos of the din barge. A theay of the on ilations 
ty propane. which os confirinedd satistiastenly by 
eapermuicats, Bhs suggested that pesiodhe interrup- 
ton of the curscat in the tube with un abrupt 
constriction (stenotroa) can be used for wenerating 
powerful undamped oscillations at ultrasonic 
frequencies. Examples af oscillation with ontputs 
up to kW and suitable for low-voltage operation 
are described. 
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Abstract W-9395, 10 Apr 1950. 
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L. Granovskly, All- - 
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general eqs of comparatively siow non- 

stationary processes in plasma (during which 

gs the regime of ambipolar aiffusion is 

the computation of the concn of 

sons in the case where the strength 
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siders the problem concern 
gor decreasing current strength; and 
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“BSSR/Physics - Ionic Converters Maz. 52. 
SI “The Theory of Voltage Distribution in a Sectional- 
<t ized Ionic Converter," V. L. Granovskiy, All-Union 
or Elec Eng Inst imeni V. I. Lenin 
-r 
| Pe 


“Zhur Tekh Fiz" Vol 22, No 3, pp 4O8—-hik 


States that the actual voltage distribution in the 
@ischarge space of a sectionalized ionic converter 
.in the non-conducting part of the cycle begins after 
the positive space charge layers surrounding each © 
@lectrode drift together. Considers the first stage 
of the process before the layers drift together, 


2447102 


“which determines the potential distribution on. the 
@lectrodes themselves. Submitted 8 Oct 51. 
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Author : 


Title ‘ 


Periodical : 


Abstract : 


Institution: 


Submitted : 


25%. A detailed description of these experiments is planned. Five refer- | 


Pub. 146-22/25 


Granovskiy, V. L., and Timofeyeva, G. G. 
AEE ORT IRE ees | 


Compression and bending of an are in rarefied gas during great current 
strength 


The authors experimented on arcs in rarefied vapors of mercury and inert 
gases in straight cylindrical tubes without constrictions at constant 
current direction. Measurements with a mobile probe in a tube with diam- 
eter 70 mm and Hg vapors at pressure 1 micron/Hg confirmed that at increase 
of current from 1 to 80 amperes the width of the column decreases by about 


| 

Zhur. eksp. i teor. fiz. 28, 378, March 1955 
| 

| 


ences. 


All-Union Electrotechnical Institute [All-Union Electrical Engineering Inst] | 


November 30, 1954 
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Category : 
Abs Jour : 


Author ; 
Title : 


Orig Pub ; 


Abstract : 


USSR/Electronics - Gas Discharge and Gas-discharge Instruments H-7 
Ref Zhur. - Fizika, No 2, 1957, No 4358 


Rozanova, N.B., Granovskiy, V.L. 
On the Occurrence of Electric Breakdown in a High Vacuum Gap. 


Zh. tekhn. fiziki, 1956, 26, Ho 3, 489-496 


A study was made of Vacuum gaps up to 5 mm long both under static 

as well as under pulse voltages. Qn the basis of experimental data, 
the authors conclude that in the case of a high-vacuum gap: 1) the 
breakdown voltage increases with the mechanical strength of the anode 
material; 2) the x-rays are a factor accompanying the breakdown rather 
than causing it; 3) the breakdown voltage of the gap depends on the 
anode material and increases in the following order: C (graphite), Al, 
Cu, (Fe, Ni), Mo, W. It is established that the connection between 
the breakdown volta e° and the length of the gap obeys a power law in 
the form U » Where is close to 1/2. The experimental data 
can be’ expfatn ied by nana ‘of the Krenberg hypothesis, if one assumes 
in addition that the pdecés of the material of the electrodes break 
away under the influence of the electric field in the higher-voltage 
regions. Bree 19 titles. 
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Author =; Timofeyeva, G.G., Granovskiy, V-L. 
Inst : All-Union Electrotechnic e 
Title : Deformation of the Colum of the Arc ina Rarefied Gas at Large Current 


Qrig Pub : Zh. eksperim. i teor. fiziki, 1956, 30, No 3, 475-487 


Abstract : Arcs were investigated in mercyry, hydrogen, argon, and krypton at 
pressures of approximately 10° --°10-3 mm mercury and at currents 
1, up to 200 amp. It was found that the dial f-width of the arc colum 
in a tube with a radius I= 30 -- 35 m at p ~-1 micron mercury : 
(mercury vapor) diminishes by 30% as the current grows to 170 amp. 
It was impossible to detect a further compression of the arc by inr 
éreasing the current to 2,000 amp. owing to the occurrence of strong 
oscillations of the probe current, arc voltage, and arc current. 
The amplitude of the oscillations increases with increasing i, and 
diminishes with p. The frequency of ‘these Oscillations is 10% --105 
cycles, increasing with i, and diminishing with increasing R and with 
woe molecular weight of the gas. The oscillations result from 
: 1/2 
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Category : USSR/Electronics - Gas Discharge and Gas-discharge Instruments H-7 


Abs Jour : Ref Zhur - Fizika, No 2, 1957, No 4335 


the disordered displacement of the string of the arc over the section 
of the tube. A compressed are colum was observed visually and - 
photographed at short current pulses 1, 500.-- 2,000 amp (during which 
the arc did not have time to shift,T °~10-6 sec). The solum of 

the arc compresses into a narrow string bent approximately in a helix 
that adheres to the walls of the tube. The compression of the colum 
into a nésrow string and its flexure into a helix are attributed to 

the electrodynamic action of the arcs own magnetic field,. and its 
displacement is attributed to gas-dynamic action (local rarefaction of 
the gas in the channel of the arc). Bibliography, 23 titles. 
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"Ereakdown of High Vacuum Gaps." 


paper presented at Second All-Union Conference on Gaseous Electronics, Moscow, 
2-6 Oct. '58, 
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"AUTHORS : Granovakiy, V- L., Rozanova, Ne Bes 57-28-5-33/36 
10 seyeva, e ° 


TITLE: Flashover Along the Surface of a Dielectric During the 
Passage of Current on Its Opposite Side 
(Perekrytiye ydol! poverkhnosti dQielektrika pri pro- 
khozhdenii toka 8 drugoy gtorony yego) 


PERIODICAL! zhurnal Tekhnicheskoy Fiziki, 1958, Vol. 28, Nr 5» 
pp. 1108-1117 (USSR) 


ABSTRACT: The authors determined and measured 4 considerable re- 
duction of the flashover voltage along the surface of 4 


solid dielectric bordering on the gas- It can be assumed, 


that the reduction of the voltage (Figures 4 and 5) is 
caused by & distortion of the field because of the con- 
ductivity near the dielectric. Another cause for the re- 
duction of U could be represented by 8 short-term in- 
crease of the resulting voltage, which acts on the inve- 
stigated domain because of the formation of a turbulence 
field at the passage of a strong current with 4 short 
Card 1/3 rise time. Corresponding experiments are described in an 
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Flashover Along the Surface of a Dielectric During 57-28-5-33/36 
the Passage of Current on Its Opposite Side 


other article. If even a weak spontaneous current is 
generated in the non-conducting medium adjacent tc the 
dielectric actually a plasma is produced - 4 medium with 
a considerable conductivity. In the pressure range 

(1 - 1079 2° 10¢ mm of mercury column), where low Upy 


were observed, an electrodeless current is generated on 
the opposite side, if an alternating high voltage is 
applied to the dielectric. It becomes manifest in a more 
or less intensive luminosity of the gas. The conductivity 
produced in this process in the medium adjacent to the 
dielectric apparently effects the reduction of Usy: Ata 


pressure below 1° 1074 and above 2 ° 402 mm of mercury 
column an electrodeless current also exists. It is, how- 
ever, very small, as an impact jonization is little pro- 
bable. As can be seen from figures io and 11, a conductor 
(metal) brought in the vicinity of the dielectric, also 
modifies the flashover voltage on its opposite side. In 
this instance, the magnitude of the variation of Up, is 


Card 2/3 immediately connected with the potential of this conductor. 
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Flashover Along the Surface of a Dielectric During 57-28-5-33/36 
the Passage of Current on Its Opposite Side 


It reaches its maximum, when the distortion of the field 
caused by the conductor at the external electrodes is 
greatest. The distortion of the field at a variation of 
the boundary conditions at the inner face of the isolator, 
because of the generation of conductivity, can be estima- 
ted numerically. As, unfortunately, no more or less conm- 
plete quantum theory of dielectric flashover exists, it is 
impossible at present to combine a redistribution of the 
field near the cathodes with a reduction of Up. in a quan- 


titative way. The authors thank M. k. Bologa, Vv. I. Sa- 
voskin and N. &. Sivozdrav for their collaboration, and 
V. I. Zhevoruyeva for the computations for(Figure 13)- 
There are 13 figures, 1 table and 2 goviet references. 


ASSOCIATION: Elektrotekhnicheskiy institut im. vV. I. Lenina, Moskva 
(Moscow, Electrotechnical Institute imeni V. I. Lenin) 
SUBMITTED: July 29, 1957 
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AUTHORS: Granovs Ryumina, K. Pes s0v,'56-35-1-5/59 
. Savoskin, VY. I,, Timofeyevay G. G. 


TITLE: Observations of the Pinch Effect Duriag 4 Decrease of 
Amperage Nablyudeniya pinch-effckta pri umen! shayushcheysy@ 
gile toka) 


PERIODICAL: Zhurnal ekeperimental!noy 4 teoreticheskoy fiziki, 1958s 
Vol. 35) Nr 1» PP 49 ~ 49 (USSR) 


ABSTRACT: The influence of the plasma's own magnetic field upon 
the plasma column has nlready been investigated by various 
authors (Refs 4-5); in some cases this was done in the 
asing amperase (e.g-Ref 4). In the present 
rs describe investigations of plasma deformations 
orcasing amperage in discharge tubes 
ter in hydrogen- or mercury vapor 
at from 407? -¢ torr, at current pulses of ~ 300 
microseconds an from 1,3 to 5:0 KA (300pF ; 
1-3 kV). For vhotoreceo lectron-optical trans 
former (type PIM~3s develo - Butlerov) was used. 
Photographs are given of a num racted, bent, oF 
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Observations of the Pinch Effect During @ Decrease of 507 /56~35-1~5/59 
Amperage 


kinked plasma filanents. It was found that for di/dt <0 
such electrodynanic deformations occur, which vanish 
again at points of high gas density 

experimental conditions near the cs 

anode). Exposure in each ease lasted 1,5 microseconds. 
There are 3 figures, 1 tatle, and 6 references, 2 of 
which are Soviet. 


ASSOCIATION: Vsesoyuznyy elektrotekhnicheskiy institut (411-Ynion 
Institute of Electrica! Engineerineé) 


SUBMITTED: February 12, 1958 
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AUTHORS: Glotova, G. le» Granovakiy, V- Mey gavoskin, V- I. 
"PITLEs A Comparison of the Decay Rates of the Plasma in Hydrogen and 
Deuterium (Sravneniye akorostey raspada plazmy V yodorode i 
deyterii) 


PERIODICAL: Zhurnal eksperimental'noy 4 teoreticheskoy fiziki, 1958, Vol 35, 
Nr 6, pP 1380-1385 (uss) 


ABSTRACT: Decay rates and deionization depend on the properties of the gas 
molecules (as @-8- On the effective cross gection, On m&@s3;, 
jonization potential, and excitation). The following are the aims 
of the present paper: 1) Comparison petween the deionization rates 

of the hydrogen jsotopes H and D, and 2) a comparison of these 
ratios with those of the atomic weights of these gases. The methods 
employed as well as the apparatus used (for wiring circuit see 
figure 1) are described in short (see also references 1-5). 
Measurements were carried out at pressures of 0.015 - 0.6 torr and 
with tube diameters of d=3.2 — 6-5 CMs and at values of the preceding 
ourrent amounting to 15° 60 - 1500 mA, by the method of the oscil- 
lography of the ion current recorded with a negative probe. Under 
these experimental conditions, the relative deionization rate in 

Card 1/3 H and D decreased with time. The pressure dependence of the velocity 
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A Comparison of the Decay Rates of the Plasma in Hydrogen and Deuterium 
of the process does not develop monotonously but passes through 
a maximum at pd 107! -~ 1 torr om. For the so-called deionization 
"1 ry ‘ " [Ts 1. 
time constants tT end T, it holds that: ty Ty 1.445 


Ty - aa? = (niy/m) V2 (A = atomic weight). This holds 


gor all pressures both under diffusion conditions (pé P28 


paZio’ torr) and under recombination sonditions (p >Py? 1.@. 


pd >1 torr). Under recombination conditions the following elementary 
recombination processes aT3 possible: 


1) wu’ + ew + bY (emission) 
2) MY + 2e H+ e (double collision) 
3) wete +h > (treble collision) 


Ye +M aM 3 M+ Mt 2M (electron capture by neutral molecule 
followed by ion recombination) and 


Card 2/3 5) My + @ »M*+ M (dissociative recombination). 
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A comparison of the Decay Rates of the Plasma in Hydrogen and Deuterium 


A discussion of these possibilities shows that mainly case 3) is 
of importance for recombination.-There are 4 figures ana 12 refer- 
ences, 3 of which are Soviet. 


i Moskva 
ASSOCIATION: Vsesoyuznyy elektrotekhnicheskiy institut, g. 
(All-Union Electrotechnical Institute, City of Moscow) 


SUBMITTED: June 24, 1958 
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21(7) PHASE I BOOK BXPLOITATION sov/1829 
_Grenovekty, Ventanin Livovish 


Veshchestvo v sostoyaniit plazmy (Matter in the Plasma State ) Moscow, 
Izd-vo "Znaniye", 1959. 28 p. (Series: Veesoyuznoye obshchestvo po 
rasprostraneniyu politicheskikh 1 nauchnykh znaniy. Seriya IX, 1959, 
Nr 3) 36,500 copies printed. 


Sponsoring Agency: Vsesoyuznoye obshchestvo po rasprostraneniyu politicheskikh 
4 nauchnykh znanty. 


Ed.t IeB. Faynboym; Tech. Ed.: Ye.V. Savchenko. 


PURPOSE: ‘This booklet is intended for the general reader interested in recent 
developments in nuclear physics. 


COVERAGE: The booklet gives a brief review of developments in plasma physics in 
the USSR. The principles involved are described in a popular style so that 
readers without a background in science may understand them. ‘The behavior of 
matter at high temperatures and the changes thet occur in it are priefly 
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described. The author then explains the concept of plasma, its properties, 
and possible fields of application. One property of plasma that is of great 
{nterest to scientists is its behavior in a magnetic field. Theoretically a 
magnetic field could be used to contain and compress plasm, heating it to 
very high temperatures and initiating a self-sustaining thermonuclear fusion 
reaction. Some of the large Soviet experimental setups such as "Alfa" and 
"ogra" are briefly described. Soviet scientists mentioned who have worked 
on the plasma project are I.V. Kurchatov, L.A. Arteimovich, A.D. Sakharov, 
I.Ye. Tamm, M.A. Leontovich and G.G. Timofeyeva. There are no references. 


TABLE OF CONTENTS: 

Special State of Matter at High Temperature 
Concept of Plasma and Kind of Plasma 

How Plasma Originates and Where It Is Found 


Some Properties of Plasma and Study Methods 
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Characteristic Movements of Plasm 
Compression of Plasam by Its Qwn Magnetic Field 
Possibility of Obtaining Ultrahigh Temperatures in Plasma 


AVAILABLE: Library of Congress 
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24,2120 sov/109-4-8222/35 

AUTHORS : Granovskiy, Veleos Luk'yanov, 5-tU-s Spivak, GV. and 
’ oe 

TITLE: Report on the Second All-Union Conference on Gas 


Electronics 


PERIODICAL: Radiotekhnika 4 elektronika, 
pp 1339 - 1358 (USSR) 

was organised by the Ac.Sc.USSR, the 

d Moscow State University. 

y the chairman of the organising committee, 

M.A. Leontovich, Academician. During the plenary sessions 

of the conference, 4 number of survey papers were delivered. 

L.A. Artsimovich read a paper on "production of Ultra-high 


Temperatures in Plasma". 

A survey of the optica ments was given 
in the papers by V.A. 
S,. Browm of the Massachusetts Inst 


1959, Vol 4k, Nr 8, 


ABSTRACT: The conferences 
Ministry of Hig 


It was opened b 


gation of stationary and n 

in this issue of the journal). 
Cardi/l N.V. Fedorenko read a paper entitled "Ionisation and 
5 Inelastic Scattering During Atomic Collisions". 
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SOV/109-4-8-22/35 
Report on the Second All-Union Conference on Gas Electronics 


L.A. Sena and Yu.M. Kagan deal with "Elementary Processes 
of Determining the Motion of Ions in Gas". 

A paper by Ye. Bedereu (Rumania) dealt with "The Role of 
Resonances-recharging in the Kinetics of Ions". 

1.S. Stekol'nikov considered the initial stages of the 
development of sparks (corona-leader, main channel and the 
final channel). 3 
B.N. Klyarfel'd gave a survey of the ignition processes ; 
of the discharges in highly rarified gases. 

The mechanism of the breakdown of a high-vacuum gap was 


electrons in a magnetic trap (see Pp 1316 of this journal). 
Academician R. Rompe (Eastern Germany) described a number 
of experiments on non-stationary plasma conducted by 
himself. { 
M. Stenbeck (Zastern Germany) gave a generalised theory of 
plasma. The conference was divided into six sections. 

The first section was presided over by L.A. Sena and was 
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Report on the Second All-Union Conference on Gas Electronics 


concerned with the elementary processes in gas discharges. 
The following papers were read in this section: 
Ya.M. Fogel'- “Transformation of Positive Ions Into ; 
Negative Ones in Rarified Gases". ' 
Ya. M. Fogel' with v.A. Ankudinov and D.V. Pilipenko - 
"Capture and Loss of Electrons During the Collision of 
Fast Atoms of Carbon and Hydrogen with the Molecules of 
Gases". 
N.V. Fedorenko et al. - “Dissociation of Molecular Ions 
of Hydrogen During Collisions in Gas". 
I.P. Flaks and Ye.S. Solov'yev - “Capture Cross-sections 
of Electrons in Multicharge Ions in Inert Gases". 
R.M. Kushnir et al. ~ "Experimental Investigation of the 
Resonance Recharging in Certain Single-atom Gases and 
Metal Vapours". 
0.B. Firsov - "Qualitative Investigation of Inelastic 
Collisions of Atoms". 
LeM. ‘Volkova - "Effective Excitation Cross-sections of the 
. Spectral Lines of Potassium and Argon". 
Card3/1§ I.P. Zapesoehnyy and S.M. Kishko "Some Results of the 
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Investigation of the Optical Functions of the Excitation 
Bands of a Negative Syst 

A.A. Vorob'yev and A.G. "tnvestigation of the 
Scattering of the Electrons in a Betatron Chamber". 

The second section was presided over by B.N. Klyarfel'd 
and was devoted to the problems of the electrical break- 
down in rarified gases and in high vacuum. The following 
papers were read in this section: 

G.Ye. Makar-Limanov and Yu.A. Metlitskiy - "glectrostatic 
Control of the Ignition of Glow-discharge Tubes"(see 

p 1274 of the journal). 

S.V. Ptitsyn et al. were concerned with the breakdown 

in a high-voltage mercury rectifier (see p 1278 of the 
journal). 

L.G. Guseva “Zgnition of the Discharge in Non-uniform 
Fields at low Gas Pressures" (see P 1260 of the journal). 
A.S. Soboleva and B.N. Slyarfel'd - “The Discharge Phenomena 
Between a Point and a Plane at Gas Pressures of 


107> - 1 mm Hg". 
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Report on the Second All-Union Conference on Gas Electronics 
T.B. Fogel'son - "Methods of Reducing the Energy Lost in the 
Formation of a Breakdown". 
Lie Pivovar and V.I. Gordiyenko ~ "mMicrodischarges and 
pre-breakdown Currents Between Metal Electrodes in High 
Vacuum". 
V.A. Simonov and G.P. Katukov - "investigation of the 
Processes of Initiation and Development of a High-voltage 


Discharge in Vacuum". 
vy. Smirnitskaya — "The Character- 


igh-vacuum in Magnetic Fields". 
dealt with the transfer of the electrode 
kdown stage in vacuum. 

1. n of Micro-particles of 
Substances Electric Breakdown in Vacuum”. 
The third sec th the problems of electric 
sparks, corona an 1 applications. It was 
presided over by 1.S. The following papers 


wero read! 
V.1. Levitov ot al. - “Probe Investigation of the aCe 
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G.N. Aleksandrov ~ "Elementary Processes 


e on Gas 


Electronics 
in the Ionisation 


Zone of Corona-type Conductors at Atmospheric pressures". 


v.A. Burmakin - "appearance of 
Hydrogen and Nitrogen" 

P.N. Chistyakov et al. = 
Discharge in 
A.3. Soboleva and B.N. 
Phenomena Between a 


1072 - 1.0 mm Hg". 
Ya. Yu. Reyn et et al. : 
Air By Means of Aero- 
M.P. Vanyukov et al. 
a Spark Discharge 
journal). 
M.P. Vanyukov 
Temperatures 
V.A. Peretyagin ~ "Influence © 
the Electric Discharge on the 
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Report on the Second All-Union Conference on as Electronics 
1.5. Stekol'nikov - “New Data From the Study of Long 
Sparks". 
M.L. Sysoyev ~ “properties of the Breakdown of Compressed 
Air in a Comparatively Uniform Field in the Presence of 
Localised Non-uniformities" + 
A.A. Vorob'yev et al. - "Pube and Oscillographic 
Techniques for the Measurement of the Discharge Lags 
in Dielectrics” (see p 1257 of the journal)» 
A paper by B.N. Zolotykh dealt with the problem of the 
basic theory of the electric erosion (see P 1330 of the 
journal). 
The fourth section was presided over by S.Yu. Luk! yanov 
and was concerned with the non-stationary and low- 
frequency dischargeS- The following papers were read: 
I.G. Nekrashevich and A.A. Labud - "The Nature of the 
Current Interruption During the Electric Explosion of 
a Metal Wire". 
V.A. Simonov - "propagation of Plasma From Local Pulse 


Sources". 
Ge. Timofeyev et al. - “Nopservation of an Electro- 
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Converter". 

M.S. Ioffe and Ye.Ye. Yushmanov — "Investigation of 

the Radial Electric Field in an fon Magnetron®. 

V.A. Belyayev and M.K. Romanovskiy - "Experiments with an 
Electron Model of a System with Magnetic Samples". 

A.M. Andrianov et al. Wistribution of Magnetic and Electric 
Fields in Powerful Pulse Discharges". 

G.N. Harding (England) - "Spectroscopic Determination 

of the Plasma Temperature in the "Zeta" Equipment” 

(see P 1326 of the journal). 


The paper by Harding aroused a lot of interest and 
Academician LeA- Artsimovich expressed the opinion that 
peratures in the "Zeta" should 
according to Harding, 
y an order than that 


of the ions. 
A paper by S.Yu. Luk yanova and V.1I. Sinitsyn was devoted 
to the problem of spectroscopic investigation of heated 


Card8/18 peeeee. xX 


APPROVED FO : 
R RELEASE: 03/13/2001 CIA-RDP86-00513R000516530001 
-Q" 


"APPROVED FOR RELEASE: 03/13 


scare ci A nd a 7 BBE Be 
Peveeteeds oud aa 7 


nee CIA-RDP86-00513R000516530001-0 


66702 
soy/109-4-8=22/ 33 ; : 
Report on the Second All-Union Conference on Gas Lectronics : 
I.M. Podgornyy and N.G. Koval'skiy - "New Data on X-ray : 
Radiation During Pulse Discharges" 

V.A. Khrabrov and M.M. Sulkovskaya dealt with the investi- 
gation of the neutron radiation in powerful gas discharges 

in chambers with conducting walls. 
N.A- Borzunov et al. - “Investigat 


in a Conical Chamber”. 
S.M. Osovets et al. - “A Turn of Plasm 


Magnetic Field". 

1.G. Kesayev "Data on the Division of a Cathode Spot 
on Mercury in 4 Low-pressure Arc" (see Pp 1289 of the 
journal). 
A.B. Robson (England) - "A New Theory of the Cathode Spot" 
(see p 1295 of the journal). 

L.N. Breusova ~— "positive Column in a Hydrogen Discharge 
With Stationary and Pulse Loads". 

I.G. Nekrashevich and A.A. Labud - "Current Distribution on - 
the Surface of Electrodes in Electric Pulse Discharges". 
L.S. BEyg - "Some Properties of Gas Discharges jn Low-voltage 


in Halogen Counters". Xx 


ion of the Gas Discharge 
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N.A. Neretina and B.N, Klyarfiel'd - "Formation of Light 

Spots on the Anode of a Gas Discharge (see Pp 1301 of 

the journal).: 

N.A. Matveyeva ~"Distribution of Binary Mixtures of Inert 

Gases in a do, Discharge", 

V.G. Stepanov and V.F. Zakharchenko - "Some Phenomena 

in Rarified Plasma". i 
V.G. Stepanov and V.S. Bezel! - "The Possibility of I: 
Obtaining Highly Concentrated Plasmas", 

GV. Smirnitskaya and E.M. Reykhrudelt — "Some Character- 
istics of the Discharge in an Ion Pump and in a Magnetic 
ITonisation Vacuum Gauge", 

Ye.T. Kucherenko and 0.K. Nazarenko — “Properties of 

a Discharge with Electron Oscillations in a Magnetic 
Field" (see P 1253 of the journal). 

The paper by L.M. Biberman and B.A. Veklenko considered 
the approximate methods for determining the concentration 
of atoms at the radiation levels. 
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AUTHORS: Syrgiy, A.S., and Granovskiy, V.L. 


TITLE: On the Theory of petonisationjer a Rarefied Gas ina 
Magnetic Field 4{_ eee 


PERIODICAL: Radiotekhnika 4 elektronika, Vol 5, No 7, 1960, 
pp 1129-1134 (USSR) 


ABSTRACT: The theory of deionisation of a rarefied gas ina 
cylindrical container in an homogeneous magnetic field 
parallel to the axis is developed. i1t is assumed that the gas is 
a plasma, the gas density and temperature are everywhere the same, 
the gas density corresponds to the diffusion regime, the mean free 
paths of electrons and ions are substantially less than the 
eylinder dimensions, the charger carriers are electrons and 
positive ions of a single type, no external electric field is 
applied, fresh jJonisation does not occur, charge recombination 
oceurs both at the walls of the container and in the gas volume, 
the diffusion and recombination coefficients are constant during 
the process (this is strictly applicable only at later stages of 
the process when the plasma becomes isothermal or at the very 
lowest pressures), the magnetic field has no appreciable saa 4 
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on the recombination coefficient (probably valid for not too 
intense magnetic fields and‘at all pressures at which each 
Tecombination act is elementary; it ceases to be valid for very 
high B and in compressed gases where the Langevin theory is 
applicable), but the diffusion factor perpendicular to the 
magnetic field decreases with increase of magnetic induction B. 
The problem is solved by a method similar to that given in Ref 3. 
Good agreement is obtained between the calculated values and 
(Roe goxper mentally obtained in the authors! previous work 

ef ° 


There are 3 figures, 1 table and 6 references, of which 3 are 
English and 3 Soviet. 
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New Data on the Influence of Magnetic Fields on the Ion Loss from 
Helium and Argon Plasmas 


perpendicular to the magnetic flux lines (Ref.8). The present 
work is a continuation of Ref.10, and a special experiment was 
carried out to check Simon's hypothesis (Ref.8). It was found 
that if the magnetic field did not act on the cathode region, the 
decrease of ion current from the centre to the wall of the tube and 
the ion loss coefficient with increase of magnetic field are 
monotonic, If the magnetic field acts on the cathode region, 

this relationship is valid only at currents less than 0.1 A. 

There is a close relationship between increase of noise and the 
formation of "anomalies" in the loss of ions at the tube walls. 
Variations of magnetic field change not only the amplitude but the 
spectrum of the noise, Not all oscillation arising in plasma can 
facilitate loss of ions to the side walls in the magnetic field. 
Moving stria, for example, have no influence. The types of 
oscillations leading to anomalies, the field distribution in them 
and their mechanism of affecting ion loss are open questions. The 
present results differ from Lehnert’s in that maxima in the curves 
of longitudinal electric field vs. magnetic field have been obtained. 
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AUTHORS: Syrgiy, A.S. and Granovski VoL. 

TITLE: Rate of DeionizationYin Rarefied elium ina 
Magnetic Field, Pt.II 

PERIODICAL: Radiotekhnika i elektronika, 1960, Vol.5, No.9; 


pp. 1522-1530 


TEXT 3 By measuring the total ion current at the wall and the 
initial number of charged particles in a volume of plasma, the 
relative roles of two processes; diffusion and volume 
recombination, on the deionization of a rarefied helium in magnetic 
field were investigated. At magnetic fields 0 to 1500 Gauss, 

gas pressure of 10°° to 1o71 mm Hg and carrier concentrations 
greater than 10131 cm? in a strong magnetic field, volume 
recombination predominates. There are 9 figures, 1 table and 

6 references: % Soviet and 2 English. 


ASSOCIATION: Fizicheskiy fakul'tet Moskovskogo gosudarstvennogo 
universiteta im. M.V.Lomonosova, Kafedra elektroniki 

(Physics Faculty, Moscow State University 

im, M.V.Lomonosov, Chair of Electronics} 
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AUTHORS : Aleskovskiy, Yu.M., Granovskiy, V.L. and 
Mikhalets, Ye. 


TITLE: Recombinational Emission of a Caesium Plasma in 
a Magnetic Field 


PERIODICAL: Radiotekhnika i elektronika, 1961, Vol. 6, 
No. 4, pp. 674 - 675 


TEXT: When a longitudinal magnetic field is applied to the 
positive column of a low-pressure discharge, it reduces the 
diffusion of electrons and ions towards the walls in the 
direction perpendicular to the field. As a result, the mean 
Lifetime of current carriers in the plasma is increased. 

The ion balance is maintained at a lower ionisation frequency 
and hence in a stationary plasma the longitudinal electric 
field and the electron temperature are reduced. This can be 
confirmed experimentally (Ref. 2). In this connection, it 
may be supposed that the fraction of charged particles 
disappearing from the plasma as a result of volume 
recombination should increase in the magnetic field 
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(I.A. Vasil'tyeva - Ref. 3). The absolute number of 
recombinations should also increase somewhat. However, 
spectroscopio observations of the recombinational emission 
reported by Davies (Ref. 5) are not in agreement with the 
above ideas. The present authors have investigated the 
effect of a magnetic field on the electron recombination 
in a stationary discharge in low-pressure caeSium vapoure 
The intensity gf the recombinational continuum with the 
Limit at 4943 t. corresponding to the capture of electrons 
to the level Cs6P, so (Ref. 6),was measured. The discharge 


tube was 25 mm in diameter and was located in a uniform 
magnetic field produced by two solenoids. The radiation was 
examined through a gap between the solenoids. The discharge 
current was varied between 1 and 2.5 A and the caesium 

vapour pressure between 2 and 130 p. It was found that the 
emission of the positive column was very depondent on the 
magnetic field. The intensities of all the -emission lines 
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of caesium decreased with increasing magnetic field. On 

the other hand, the recombinational emission increased with , 
-the magnetic field and this was particularly well defined 

at low pressures. The figure shows the intensity of 
recombinational emission as a function of the magnetic ‘field 
at different caesium vapour pressures. The numbers 1, 2, Beg: 
3, and 4 refdx.to pressures of 8.2, 18, 36-and 74 », respectivety 


ne 
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There are 1’ f¥gure and 6 references: ‘2 Soviet: and Bid 
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PERIODICAL: nadiotekhnike 4 elektronikas Ve 
1@p0 - 1592 
S96 
In this snort communication the authors present the resvits 


of their experimental evaluation the influence of a magyuetic 


ecombination Losses of charged particles in a volume 
f measuring the re- 
fe) 


re of electrons py the cesium ions +o the Level COPY" 
plasma was formed by an arc qa tube 2.5 cm diameter and 
uLsating unfmirectional murrent at the d 
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Its output, after photomulti- 
to a GRO, the time base of which was trigge- 
h the start of the de-ionization process. In 

1 concentration of 
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rate of diffusion decay of plasma, increases the recombination 
losses of changes in the gas volume. There are 2 figures, 2 tables, 
and 8 references: 6 Soviet-bloc and 2 non-Soviet-bloc. The referen- 
ces to the English-language publications read as follows: W. Bostik 
Me: Levine, Phys. Rev. 1959, 97, 13; F. Moehler, C. Boeckner, J. 
Res. Nat. Bur. Standards. 1929, 2, 489. 


ASSOCIATION: Fizicheskiy fakul'tet Moskovskogo gosudarstvennogo 
universiteta im. M.V. Lomonosova (Moscow State Univer- 
sity im. M. V. Lomonosov, Faculty of Physics) 
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AUTHORS: Fedoseyeva, Le Aes Granovskiy, V. Le 

TITLE: Cooling of an electron gas in a decaying mercury plasma 
PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 31, no» Jy 1961, 357-366 
TEXT: The present paper deals with the decrease of the electron tempera- 


ture T, in the initial stages of cooling (in a period 0 - 400, sec after 


disconnection of the electric discharge field). In addition, a second 
problem has been solved: The authors determined the decrease in concen~ 
tration ne of the free electrons and compared it with the decrease in 


concentration of the positive ions. Thus, both methods of studying 
the de-ionization of a gas were intercompared. The investigations 
were carried out in the plasma of a low-pressure ar¢ jn mercury vapot 


under the following conditions: Vapor pressure 107? - 5.8°10°° mo Hg, 
amplitude of the discharge current 1.3 a, tube diameter 65 mm. De-ioniza- 
tion was studied by oscillographic observation of the current through 

a probe inserted into the plasma. When the instant t, is properly chosen, 
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the values of the probe current at t = t, may be determined from all 

oscillograms taken at different a The same characteristics were 


robe” 
plotted also for other t values. From these characteristics, the authors 
determined T, and n, at various times t, and thus T(t) and n,(t)- The 


simplified circuit diagram of the arrangement is shown in Fig. 1. Fig. 2 
shows four probe oscillograms taken at the same Py and the same current 


in the tube, but at different aS 


(probe potential): 
robe 


a) For U sabe = - 25 v (with respect to the other probe) an ion current 


which is constant until the current in the tube breaks, flows to the 
probe, after which it decreases on account of de-ionization. 
b) For U = - 8.2 v the same holds, but the current flowing to the 


probe 
probe is weaker than in case a). ¢) For Urbs = - 5.9 v, the current 


flowing to the probe is predominant in the aro stage. After breaking 
of the aro, the ion current flowing to the probe vanishes gradually, and 
a decreasing ion current is left. d) For U--1.5 v, an ion current 
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ig continuously flowing to the probe. At the vapor pressures 
Po * 1.1072 (20°C), ~5.10°> (40°C), 17-107 (60°C), ~ 58.107 (80°C), 


15 to 18 oscillograms each were taken at least, and from these the probe 
characteristics with a spacing of 20 » sec were drawn (Fig. 4). T, de- 


creases quickly and then slowly, and from the curvature of the probe 
characteristics ong may ascertain the absolute electron concentration n, 
at different times t- Tables 1 and 2 show the initial constants of time 

t of the concentration drop as determined by both methods. The agreement 
of these results proves the measurements during de-ionization to be 
correct. .An investigation of the time dependence of us and n, during 


de-ionization of the discharge plasma in the pressure range of from 1 
to 58.107? mn Hg at a discharge current of 1-3 4a in a 65 mm thick tube | 


showed the following: 1) The simple method of determining T, from an 


oscillogram of the jon current impinging upon the probe at constant probe 
potential is reliable. 2) In the initial stage of ionization, T, decreases 


the faster, the higher the pressure. 3) The difference T, ~ T, in the 
cara 3/8 
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process of de-ionization decreases gradually, but even after 400 » sec of 
thermal equilibrium a meroury discharge does not occur in the plasma. The 
final temperature of the electrons attained during this time is the 

lower, the higher the pressure. In the initial stage of the process, in- 
elastic collisions of first kind play the prinoipet part in gas cooling 

at all pressures examined and at 1 - 5.1077 mm Hg during the whole, time 

(0 - 400 » sec). Elastic collisions are predominant at p> 10.1072 -mm Hg 
in all later stages of the process. 5) The metastabld atoms as the only 
energy reservoir of the electrons in the decaying plasma play an important 
part in the initial and final stages of the process. There are 5 figures, 
4 tables, and 12 references: 6 Soviet-bloc and 6 non-Soviet-bloc. The 
two most recent references to English-language publications read as 
follows: F. Mohler, Journ. Res. Bur. Stand. 19, 447, 1937; J. H. Simona, 
Ro P. Seward, Journ. Chem. Phys», 6, 790; 1938. 


ASSOCIATION: Vsesoyuznyy elektrotekhnicheskiy institut im. V. I. Lenina 
Moskva (All-Union Institute of Electrical Engineering 
imeni V. I. Lenin, Moscow) 


SUBMITTED: June 6, 1960 
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AUTHORS: Aleskovskiy, Yue Mo» Granovskiy, Vo be 
TITLE: Recombination radiation of cesium plasma in & homogenr cus 
magnetic field” © he we 
PERIODICAL: Zhurnal ekeperimental‘noy i teoreticheskoy fiziki, ve 4iy 
ye -  nos'2 (8), 1961, 363 = 367 
TEXT: From 4 theoretical point of view, the presence of the positive 
column of 4& gas discharge in & longitudinal magnetic field (He) probably 


has the following effects: decrease of the diffusion of carriers toward “he 
wall, increase of the lifetime and concentration, DB,» of carriers, drop of 


the electron temperature The and inorease of the volume recombination proba~ 


bility and of the I, of recombination radiation. Some of these 

assumptions were be measurements in helium. Studies of 

L. Davies on the ith respect to recombination in 
a longitudinal fi id hardly change when 
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the field was applied, whereas qT, increased. In order to clarify this 


phenomenon, the authors have now studied the recombination incandescence in 
cesium-vapor ‘plasma with the use of a spectrophotometer. Probe measure» 
ments. were made simultaneously. The cylindrical probe was placed on the 
axis of the discharge tube (2.5 om in diameter and 40 cm in length}, in 


which a Cs. pressure of 20107 2= 0.13 mm Hg prevailed. Phatometric measure= 
ments were done at,certain points of the recombination continuum within the 
range 4940 - 4400 A. In the absence of a field, J was approximately 


proportional to ne. Application of the magnetic field resulted in 4 sharp 


rise of I, especially at low pressures (of. Table). With a rise in 1 there 
occurred a contrattion of the column, which was intensified with decreasing 
Cs pressure. The diagrams in[vi(v)j = f(V) (straight lines) indicate that 
Maxwellian electron distribution prevailed in the plasma. The electron 
temperatures tT. obtained therefrom are also given in the fable, and are 


compared with values obtained by probe measurements at H = O. With growing 
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q. and with a constant current n, was found to increase the more, the lower 


the gas pressure. The electron temperature dropped more sharply, the lower 

the pressure. At higher pressure (0.13 mm Hg) and in the presence of fields 

of up to 1300 oe, the latter Pragtioally had no effeot any longer. ‘The 

results obtained here are fully consistent with those following from the 

theory of diffusion. The rise in I caused by the application of a field is 
attributed 1) to the contraction of the golumn and so the inorease in x 
electron concentration, and 2) to the drop of T. The effect of the drop 


of T accounts for about 10%. The effect of different oyrrent densities 
may pe seen from the following datas 
(p = 1,2-10-2-kw pr. cr., H = 1300 Oe): 


f, Aju; 0,2 0,3 0.4 —,5 0,6 0,7 0,8 1,0 
T (HE (0): 20 18,5 142 45 88 5,7 3,8 2,9 : 
-|ne(H)ine(0) 4,4 4,0 3,6 22,8 2,25 1,74 1,84 


Oe See Seer ones ed rs 


These data explain the result abtained by Davies, who appli¢d low eurgent 


& .) 
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densities. There are 3 figures, 1 table, and 11 references: 4 Soviet and 
7 non-Soviet. The most important reference to English-language publi- 
cations reads as follows! i. Davies. Proc. Phys. Soc. B66, 33, 1953. 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet (Moscow State Uni- 
versity) 


SUBMITTED: March 20, 1961 


Legend to the Table: (1) Pressure in 107 mm He; (2) T, according to the 


spectrum; (3) T, according to the probe current at H=0. The data were 
obtained at j = 0.5 a/om’, 
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AUTHORS t Urazakov, EB. f., Granovskiy, Ve b- 


a. as 
TITLE: Determination of the ®yv values and the effective collision 
frequencies of placma electrons and ions in a magnetic field 


PERIODICAL: Zhurnal eksperimental'noy 4 teoreticheskoy fiziki, v- 41, 
mo. 5(11)3 1961, 1375 - 1377 


TEXT s Measurements of w,0 for ions and electrons of an argon plasma 
column were carried out at various gas pressures: The’ arrangement provided 
a 37 mm wide argon-filled tube, a magnetic field of 400 oersted, and a 
discharge current of 500 ma. In order to determine the effect of the 
longitudinal magnetic field upon the plasma electrons and ions as well as 
to ascertain the mean collision frequencies Ye and ve (subscripts e and 


p for electrons and ions, respectively) it is sufficient to measure the 
current densities in the direction of the wall once Jon) ard in the azimuthal 


direction Ten dp ) at one and the same spot in the plasma. The re- 


eulting data may be evaluated with the aid of the formulas 
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1 ma = “a 
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The current density measurements were carried out by means of the plane 
prebes shown in Fig. 1. Probe no. 1 measures =e (plane perpendicular to 


a 


the radius), probe no. 2 measures the - component (plane of the probe 
parallel to the z-r-plane), ve and vp could be determined from these 


data (Table). The results lead to the conclusions: (a) The effect of a 
Magnetic field of 400 oersted upon the electrons «oT is considerable up 
to p €1 mm Hg, for ions it is small also at py5. 107? mm Hg. (vb) ae 


Brows linearly with p, so that the mean ion velocity is practically 
constant. There are 2 figures. 1 table, and 5 references: 3 Soviet and 
ip 


é non-Soviet. The reference to the English-language publication reads as 
follows: S.C. Brown. Basic Data of Plasma Physics, N. Y.. Wiley, 1959. 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet (Moscow State 
University) 
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GRANOVSKIY, Veniemin L'vovich, doktor fiziko~matem, nauk, prof; 
VERES, L.F., reds; DUBROVSKIY, Ye.V., red.; ATROSHCHENKO, 
L.Ye., tekhn. red. 


[New ways for obtaining electric power] Novye putt polucheniia 

elektricheskoi energii. Moskva, Izd-vo "Znanie," 1962. 47 pe 

(Vsesoiuznoe obshchestvo po rasprostraneniiu politicheskikh i 

nauchnykh gnanii. Ser.4, Tekhnika, no.22) (MIRA 15:2) 
(Electric generators) 
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“AUTHOR: Vasi'yeva, Yasth'yeva, Thy crepe, 
TITLE: New cag on the influence of 4 wsgnetic field on ton drift from a 
Plasma of. diner t gases ¥) oo : ; 
: CITED gounce:: Sb. Vopr. nognitin. gidrot inant 4 ateealhe plazny. Ve s ‘Rtgs, 
AN LatvSsR, 1962, 403-409. oP i 


“TROPIC TAGS: fon drift, pleas foa;. crite, inert gas, magnetic field, ‘stitatien, 
‘aiffusion coefficient, wall probe 


\ 


“TRANSLATION: ‘A study was made of ‘the arift of fons from a sisdun’eo the well in “| 
‘the presence of a magnetic field. The drift of the fons’ from the plasma is 
‘characterized by an fon current density at the wall of the tube j. The di- t 
ffusion coefficient is determined from the relation, J * - Dag/dr, where ( is | 
the density of charge of positive fons near the wall. The tube is meade of glass, 

and pontatned an oxide eetece ond a opera) ewe The fon current at the wall | 
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ACCESSION NR: AR3O0266h O 


| 
| | 
is determined ‘vy @ plane vall probe in the form of a disc. For the determination a 
of the gradient of the density, en adjustable cylindrical probe was used. Helium | aot 


7 and argon at pressures from 5°1073 to.1.] mm mercury were studied. The field 
was varied from 0 to 2600 gauss, and the current in the tube from .03 to 1 amp. 
The experiments showed that the diffusion of ions amd electrons 
‘corresponds to the theory of pair collisivuns, end ie antipolar, while the field : 
46 less than some critical B,.. The diffusion coefficient here monotonically falls)” 
with the growth of the.field.. For B>B,. an anomaly is observed in the de- 
pendence. D(B) and j(B) and B, ‘grovs with the increase in pressure. In the .- 
anomalous region a current maximum appear end diffusion currents depending on the 
field. ‘The anowaly is related to’the sppearance of the random electrical - a SS 
oscillations in the plasma. Striatione do not show any effect on the process. | od ee 
The hypothetical effect of “short circuiting” of the plasta, introduced by Maiman | ie: 
to explain the large drift velocity of the ions perpendicular to the magnetic . me 
field ia not observed. -Yu.R. eter eee ee ee eee Rees oar 
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‘SOURCE! © Reh. Vekhantka, Abs. sash ae ae eof i oP 


; ¥ 
TITLE: Study: of the motion ofa Seduasine: gas: “uacelerates by crossed 
electrical, and magnetic fields Te he ea ee 


crrep SOURCE: _ Sb. Vopr. wngnite: gidrodinantit 4 dinamtki plazay: \ ve 2. Riga, | a apy ee 
AN LatvsSsR, 1962, W1L-417 ee i: 


TOPIC TAGS: plasma, viscosity, electric : field, magnetic field, saturation, ges pipet 
: magnetohydrodynami.ce ale 


| TRANSLATION: A study i made of the notion. of small. viscosity (much lesa than | 
‘| the magnetic viscosity) plasma, with euall. conductivity, in crossed electrical 
| and magnetic fields under a condition of constant total pressure along the grd 
: lexis. By solving the wagnetohydrodynemic equations, the drift velocity, which is . 

“| proportional to the electrical field and which has the form of a curve vith ite. 
saturation depending on the pie 108) wes founds: The saturation is caused 
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by the fact that for HE. the’ ata additio ns Gk 
“2 nal mecolaretl action See Gr acre 
eth Set asa aoe mrt etn ot iene | 
[zresoure from. 10 fo 1000 microns of mercury are drawn. Under. of ca/a conditions: ea ae 
of pee 


[the limiting drift retool: provea fo be. of the. oer: of. 2. a sec. 
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Z B48 A D230/D302 
AUTHORS : Golubev, V.S., and Granovskiy, VoL. 
er 
TITLE: on the theory of diffusion waves “n plasma placed in a 


longitudinal magnetic field 


PERIODICAL: nodsoy i elektronika, v- 7, no. 4, 1962, 
663 - 669 


TEXT: The diffusion of charge carriers in a quiescent gas is dis- 
cussed in terms of. the aiffused waves in the two cases, with and 
without the magnetic field. Vave diffusion takes place in a long eS 
gas-filled cylindrical tube having at its input a plasma source the —" 
concentration of which varies periodically. The aiffusion velocity 

of the charged particles and its coefficient can be calculated by 
measuring the amplitude and phase of the veriable concentration 
component at various points of the tube axis. The waves descrived 
here differ from other wave modes of plasma concentration by the 
mechanism of its origin and propagation. These waves originate by 

the periodically-varying entry of charge carriers into the gas, 

a a originate in the plasma spontaneously; the wave distri- 

ar 
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bution is determined entirely by the ambipolar diffusion of charge 
carriers auc it is not related to electron temperature variations 

and the appearance of new regions of collision ionization. In the A 
case ef very small gas pressures when an ion, moving in an ambipo- = 4 
tar electric field along the length of a free path, gains energy 
compared with its temperature energy the carrier equilibrium compa- 
rison cannot be written down in the form of the diffusion differen- 
tial equation. Further discussion about the limiting conditions in 
application of the theory gives conclusions about the operating pa~ 
rameters for low gas pressures, for large pressures and for consi- 
derable concentrations of charged particles. There are 5 figures 

and 8 references: 7 Soviet-bloc and inon-Soviet—bloc. Me rerferen- 

ce to English-language publication reads as follows: Ll. Tonks, Phys. 
Rev., 1941, 59, 522. 


ASSOCIATION: FPizicheskiy fekul'tet Moskovskogo gosudarstvennogo uni- 
versiteta im. M.V. Lomonosova, kafedra elektroniki 
(Faculty of Physics, Moscow State University im, h.V. 
Lomonosov, Department of Electronics) 


SUBMITTED: October 25, 1961 
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S44, 5710 
AUTHORS; Golubev, V.S., and Granovskiy, Vole 
Belardes ted atten? ft eb 
TITLE: An experimental study of diffusion waves of charged 
particles in a quiescent gas inside a magnetic field 


PERIODICAL: Radiotekhnika i elektronika, v. 7, no. 5, 1962, 
880 - 889 . ; 
TEXT; The authors describe an experimental verification of the 
theory of diffusion waves in a magnetic field, as given by then 
tekhnika i elektronika, 1962, 4, 663) ana 


this wa coeffic 
i which dependence 
The ambipolar diffu 

A, occurrin 


absence of 
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by the twin- anq the Langnuir-probe methods. In the presence of mag 
netic field the current of a twin-probe only: was measured. The mea— . 
surements were Carried out in He and A, at pressures 0.03 ~1 mm ies 
discharge currents O.3-14, plasma concentrations n = 197 _ 101 | le 
em-3, Magnetic fields up to 1400 oersted and modulating frequencies a4 
40 — 10.000 c/s. The decrease in the concentration and temperature 


termine by a novel method the dependence of the coefficient of trans— 


binary collisions. A detailed description of the experimental T-gha- 
ped tube, the experiment procedure and comparison of results obtai- 
ned with those cited in both Soviet=bloc and non-Soviet—bloc litera- 
ture are given, There are 9 figures and 2 tables, ; 


ee ero 
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ASSOCIATION: Fizicheskiy fakul'tet Moskovskogo gosudarstvennogo uni- 
versiteta im. M.V. Lomonosva. Kafedra elektroniki 
(Moscow State University im. M.V. Lomonosov, Faculty 
of Physics, Department of Electronics) 


SUBMITTED: November 13, 1 961 
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Concentration waves of charge carriers in a m i 
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“ALESKOVSKIY, Yu.M.; SRANOVSKTY, VL, 


Volume recombination {na helium plasma in a magentic field, 


Zhur, eksp, i teor. fis. 43 no.4:1253-1261 0 '62, (MIRA 15:12) 


1. Moskovakiy gosudarstvennyy universitet, 
(Plasma (Ionized gases) ) 
(Magnetic fields) 
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Transverse (Hall) diffusion in a plasma of inert gases. Zhur. 
eksp. i teor. fiz. 45 no.5:1285~1293 WN '63. (MIRA 1731) 


1. Moskovskiy gosudarstvennyy universitet. 
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GRANOVSKIY, V.N., inzh, 


Practice of controlling dust in the air of an asbostap mill 1. Sbor. 
rabe po siltke no.3:17iel75 ‘61. (MIRA 15:10) 


1. dbentaotogs al aye fabrike. No.5 tresta Soyuzasbest. 
(Asbes (Dust— Removal) 
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(Mordovia—Manufacture—Technological innovations) 
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(Coal mines and mining--Technological innovations) 
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GANDZYUG, S. (Khabarovsk); TKACHENKO, I.; SHASHUNOV, I.; GRANOVSKIY,Ya,; 
IGLIN, A.; BORYCHEV, N. . 


Technological ‘information. -Okhrstruda i sots.strakh. 6 
N0.1334—37 Ja "63, QORA 16:1) 


1. Starshiy inspektor otdela okhrany truda Vaesoyusnogo 
tsentral'nogo soveta professional 'nykh soyuszov (for Iglin). 
2. Zaveduyushchiy otdelom okhrany truda T&ntral'nogo komiteta - 
professional'nogo soyuza rabochtkh ugol'noy promyshlennost4 
(for Borychev). 
(Technological innovations) 
a ' (Safety appliances) 
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AUTHOR: 


TITLE: 


PERIODICAL: 


ABSTRACT: 
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SOV/56-36-2-46/63 
Granovskiy, Ya. I. 


Concerning the Problem of the 9°-Heson (K voprosu o o°-mezone) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 2, pp 623-624 (USSR) 


In the compound model of the elementary particles which is 
based on the idea of Fermi-Yang (Ref 1), the pion is represented 
as a system consisting of a nucleon strongly interacting with an 
antinucleon. Besides the pion triplet, the isotopic singlet 


x ({ pp) + (nn )) f V2 may, however, be formed from the same 
"bare" particles. The fact that such a particle is not observed 
experimentally requires an explanation. Okun' (Ref 3) suggests 
that the mass of the @ -meson is sufficiently high. Perel'man 
(Ref 5), however, assumes that Moo Ho» Because of the dif- 


ferent values of the isotopic spins, the forces connecting the 
nucleon and the antinucleon in the 1m - and © -mesons will be 
different as well. In the symmetrical variant, for example, the 


interaction potential V = at, T equals a for T = 1 and -3ja for 
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ASSOCIATION: 


SUBMITTED: 
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T = 0. In this gases the existence of a pion would exclude the 
existence of a @-meson. The introduction of a component which 

does not depend on T cannot alter this conclusion because of the 
smallness of these forces. Perel'man calculated the mass adif- 
ference for particles of equal value of the isotopic spin. 

OM = 12.7 me) in particular, is the difference between the mas- 


ses of the WT - and 1(°-mesons. By taking account of the magnetic 
interaction, the calculated mass difference is approximated to 
the experimental value MM = 9m.. There are 6 references, 2 of 
which are Soviet. % 
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Granovskiy, Ya. I., Chasnikov, I. Ya, s0Vv/56-36-4~24/70 


or 
On the Analysis of Showers of High mergy 
(K analizu livney bol'shoy energii) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 4, pp 1119-1122 (USSR) 


The present paper was inspired by two Italian papers 
(Refs 1, 2) in which the energy dependence of shower 
particles upon the angle of departure of these particles 
had been investigated in the laboratory system. The 
authors found a bivalent dependence, which was explained 
by assuming double- or multiple collisions between the 
primary particle with the nucleons of the target nucleus 


in an interaction. The authors of the present paper 


point out that, if the existence of multi-charged shower 
particles is assumed, a bi- or multivalence of this 
dependence may also occur (the case of a shower formed 
from multi-charged particles was discovered and dealt 
with in the laboratory of the authors). pv = f(1/sin @) 
describes for the case of multi-charged particles two 
curves (Fig 1). Such a bivalence was found to exist also 
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‘Qn the Analysis of Showers of High Energy SOV/56-36-4~24/70 


by Boos, Vinnitskiy et al, (Ref 3) for showers in 
(N,N)-collisions, In the present paper the authors 
show that this kind of energy dependence on the angle 


of the center of mass system, V* = particle velocity 
in the CoMe8s, Pp = particle momentum, 0 = Spatial angle 
of departure of particles in the laboratory system) 

an expression is derived for E/m = y by means of the 


Lorentz transformation E* = 7, (8 ~ pVcos 0), Yo = hh =v 
and in several diagrams for various Y, the dependence 

of y-values on the x-values (x 31. V2cos*@) is 
represented. With a = E*/ny and E = 1,(B* + p'V_ cos é) 

it holds for = 90° that ye yea. By using these 


Card 2/3 equations the authors show the Possibility of obtaining 
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@ more precise determination of i. which takes the 


energy of angular distribution of the flying-off 
particles into account. The authorsfinally thank Zh. Ss. 
Takibayev for his interest and valuable comments, 
There are 3 figures and 5 references, 3 of which are 
Soviet. 


‘Institut yaderncy fiziki Akademii nauk Kazakhskoy SSR 


(Institute for Nuclear Physics of the Academy of Sciences, 
Kazakhskaya’SSR) ° - ; 


September 6,°1958™ > 
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TITLE: The Mass Spectrum of Mesons in the Heisenberg Theory (Spektr 
- mass mezonov v teorii Gayzenberga) 


PERIODICAL: Zhurnal eksperimental ‘noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 4, pp 1154-1158 (UssR) 


ABSTRACT: In the present paper the author investigates agreement between 
Heisenberg's theory and experimental results concerning the 
meson spectrum. The question is investigated in this con- 
nection as to the form of the nonlinear term #41? (90 v)(F0,¥) 


in the Heisenberg Lagrangian, i.e. what Sign and what form of 
the matrix 0. leads to results that are the nearest approach 


to experimental results. All calculations are carried out in 

4n approximation that corresponds to the first approximation 

in the Tamm-Dancoff method. Calculation results are given by 
9V,T,A and P variants, It was found that, 


value by 2 to 3 times it 
Card 1/2 , leads to the best agreem 
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The Mass Spectrum of Mesons in the Heisenberg S0V/56-36-4-29/70 
Theory 


Though taking isotopic properties into account improves the 
results obtained with respect to masses, it at the same time 
leads to difficulties in the case of charged mesons. Within 


the framework of the Lagrangian L = ¥ Yay Xp Tuk -1°(bo x) (0,9) 


("realistic model") elimination of these difficulties ig 
possible only by variation of the isotopic structure of the 
commutation function sy). The author finally thanks Professor 
W. Heisenberg and Doctor H. Mitter for placing data at his 
disposal, and I. G. Golyak for assisting in carrying out 
Calculations in the first part of this paper. There are 2 - 
tables and 5 references, 1 of which is Soviet. 
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TITLE: Simplification of the Calculated Formulas for the Estimation 
of Statistical Weight (Uproshcheniye vaschetnykh formul dlya 
vychisleniya statisticheskogo vesa) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 4, pp 1303-1304 (USSR) 


ABSTRACT; A calculation of the statistical weight has already been 
carried out by several Papers; the complete results were 
obtained by Belen'kiy, Maksimenko, Nikishov, and Rozental! 
(Ref 2). The author gives a considerably simplified version 
of the formula derived in reference 2: 


y= [abo dB SEF, - BIE E. - %) = 


(29) de oxi, xT] /at, exp{ i(vB, = 7) where 


fe) > 
TP m vB, - TE 


0 
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Simplification of the Calculated Formulas for the S0V/56=36-4-50/70 
Estimation of Statistical Weight 


The simplification has the form 


N fe, da, 220s fy $28? 
exp( -i 
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with y2 = m-/ (EG = Be) which for ye = 0 assumes the form 
N= ees 


(0) z) N-4)! 
Wy " (3 3N-4)! (HB) TG Ty! with Py = 0, and for 


ye # O if exp (~idy2/p,) is expanded in series and is broken 
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off after the second term, it -holds that 
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